Despite the advances in the evaluation of the quality of Software-as-a-Service (SaaS), new studies seem to be necessary, since the existing criticisms concerning the SERVQUAL scale and the lack of studies concerning the use of SERVPERF for this purpose. This work aims to fulfil this gap by proposing a methodological approach to assess the SaaS service quality by measuring SaaS customers' satisfaction. Factor analysis is used to summarize the information contained in the original items into a smaller set of new dimensions and Quartile analysis is suggested to determine the most critical items. By conducting a study, the factors that most influence customer's satisfaction are customer service, customer assistance and the reliability of SaaS. Most of the critical items are associated with the transparency and accuracy in correcting errors, the company's interest in solving customer problems, SaaS application's ability to meet business requirements, implemented updates and regularity of service performance.
Introduction
Cloud computing is a new paradigm that allows the number of network-based services to increase (Domínguez-Mayo et al., 2015) and it is probably the most significant new technology in the twenty-first century which is now having great impact on society, especially to the business world (Wei, 2010) . The term 'cloud' is derived from the idea of access of businesses and users being able to access applications from anywhere in the world on demand (Low et al., 2011) .
Several companies (e.g. Google, IBM, Microsoft, HP, Amazon, and Yahoo) have already made investments not only in cloud research but also in establishing cloud computing infrastructure services (Sahinoglu & Cueva-Parra, 2011) . By 2018, more than 78 percent of workloads will be processed by cloud data centres (22 percent will be processed by traditional data centres), and, 59 percent of the total cloud workloads will be SaaS workloads, up from 41 percent in 2013 (Cisco, 2014) .
In practice, the services offered by clouds can be grouped into three main categories (Zhang et al., 2010; Lian et al., 2014; Walz & Grier, 2010; Karadsheh, 2012) : Infrastructure as a service (IaaS) allows cloud clients to create various configurations of computer systems from servers to complete clusters and also to host their own services and even complete software systems without having to worry about hardware costs (Goscinski & Brock, 2010) . Platform as a service (PaaS) provides developers with a platform including systems and environments comprising all life cycle of developing, testing, deploying and hosting of web applications (Rimal et al., 2009 ). Software as a service (SaaS) refers to the use of specific services and applications over the Internet (Goscinski & Brock, 2010; Zhang et al., 2010) and it allows clients to use the software without worrying about the costs and efforts to keep software licenses current nor the handling of software updates (Goscinski & Brock, 2010) .
In a business perspective, SaaS is a newly emerging business model in the software industry, since SaaS vendors are responsible not only for developing the application, but the entire suite of services in order to provide the entire customer experience including implementation, testing, training, troubleshooting, maintenance, hosting, upgrades and security (Ju et al., 2010) .
Pricing in SaaS is generally done on a pay-per-user basis (Ju et al., 2010; Lee et al., 2009; Walz & Grier, 2010) , and some developers charge for a minimum amount of users and storage is also charged for separately (Ju et al., 2010) . In this context, since no cost is necessary to purchase and to maintain/update the application and also because companies purchase only the amount of computing services needed, SaaS radically reduces capital requirements for many companies.
However, despite the benefits provided by cloud computing and the SaaS applications, care should be taken to some aspects related to them. In this context, the lack of quality assurance in SaaS applications can cause access failures, problems with availability, reliability and data integrity (Duarte Filho et al., 2013) , there are great risks concerning privacy and security associated with cloud computing (Walz & Grier, 2010) , the intrinsic features of SaaS require more rigorous quality measurement because conventional frameworks for measuring quality such as ISO 9126 would be limited in assessing the quality of SaaS (Lee et al., 2009) , and because of problems in IS, many organizations fail (partially or completely) to deliver the expected technical performance, functionality and business benefits within budget and schedule (Loukis & Charalabidis, 2011) .
Several studies have been developed in order to contribute to improving the quality of SaaS regarding the development of: SaaS maturity model and the SaaS architecture (Kang et al., 2010) , requirement elicitation technique for SaaS applications (Zhou et al., 2011) , methodology to evaluate SaaS vulnerability (Ganesan et al., 2012) , reference guide to evaluate development process of SaaS system (Cancian, 2009) , methods to evaluate the quality of SaaS products and their characteristics (Duarte Filho et al., 2013; Gao et al., 2011; Godse & Mulik, 2009; Lee et al., 2009 ) and a quality model to measure the security, quality of service, and software quality of the SaaS system, from the perspective of platform, provider and customer separately (Wen & Dong, 2013) . Specially, in Wen & Dong (2013) model, quality of service (QoS) metrics mainly focus on quality of platform (QoP), quality of application (QoA) and quality of experience (QoE). However, the proposed QoP metrics (e.g. data auditing, application isolation, service capability, and penetration testing), QoA metrics (e.g. multi-tenancy, configuration, interoperability and data isolation) and QoE metrics (e.g. usability, response timeliness, total cost of ownership and return of investment) seem to be not enough comprehensible for ordinary SaaS users, i.e. such metrics seem to be adequate to evaluating SaaS service only from the perspective of SaaS experts.
However, an effective analysis of the services produced by IT division for other organizational divisions, or IT client divisions, should take into consideration how these clients perceive IT services (Roses et al., 2009) . Nowadays, clients not only demand quality products obtained from mature processes, but they also require quality in the services they receive (Mesquida et al., 2012) . According to these authors, while IT organizations have been deploying their software development processes, there has been an on-going demand for better IT services. More than this, the client's desire for a relationship with the service provider influence the client's level of motivation to fully participate in the service and their level of confidence in their consumption choices -as a result, the greater the client's involvement with the service -the more they feel comfortable and a "part" of and engage in the service -the stronger the impact on relationship strength, satisfaction and retention (Raciti et al., 2013) .
These issues can be extended to IT organizations, since they also need to satisfy their clients with the services and software provided. In this context, the measurement of the degree of customer's satisfaction concerning a set of relevant criteria is one of the most widely used methods to assess the quality of services (Costa et al., 2007) .
Some scales and instruments resulting from the adaptation of the SERVQUAL scale (Parasuraman et al., 1988 ) have been developed to investigate the service quality concerning online services. However, notwithstanding its growing popularity and widespread application, the SERVQUAL scale has been subjected to a number of theoretical and operational criticisms (Buttle, 1996) and most of the instruments resulting from adaptation of the SERVQUAL scale were conducted to assess the quality of online services in a business-to-customer (B2C) and/or websites research context.
Despite the importance of using SaaS to help firms gain benefits and the popularity of SaaS, understanding about SaaS satisfaction is still in its infancy (Chou & Chiang, 2013) and the relative newness of SaaS means that there have been few empirically validated models of SaaS satisfaction from the client's perspective, with little overlap among models (Yang et al., 2015) .
Further, the service quality literature reveals that the evaluation of the SaaS service quality has been traditionally conducted by measuring the gap resulting from the difference between clients' expectations of SaaS and their perceptions of SaaS performance or by means of the perceptions-only measurement. It is also noted that the aforementioned studies are mostly devoted to the problem of assessing SaaS service quality concerning technical metrics and the evaluation process is conducted only from the perspective of SaaS experts. Studies for evaluating SaaS service quality concerning clients' satisfaction are still incipient.
Desiring to contribute to the problem of evaluation of SaaS service quality, this work proposes a methodological approach to assess the quality of SaaS from the perspective of the clients. Based on the service evaluation literature, a questionnaire was developed in order to obtain the profile of clients and their perception about the degree of satisfaction in relation to those items. More specifically, by conducting an exploratory study in a SaaS organization, this work aimed to answer the following research question: "What factors do influence on the Saas service quality from the perspective of the clients?" This paper is organized as follows: Section 2 presents the theoretical concepts related to service quality and its relationship with customer satisfaction; Section 3 describes the steps for structuring the proposed methodological approach to assess the SaaS service quality by measuring the satisfaction degree of users of SaaS applications -the results of the study and some analysis are presented; Sections 4 and 5 show, respectively, the contributions of the study, the limitations and the proposals for future research.
Service quality and customer satisfaction
Three typical characteristics of services -intangibility, heterogeneity and inseparability -must be acknowledged to a full understanding of service quality (Parasuraman et al., 1985) . Although services usually have the same characteristics, IT services have peculiarities that make your measurement even more subjective (Freitas & Albernaz, 2012) and possibly it is more difficult to be conducted.
According to Peppard (2003) IT services are more or less intangible, i.e., they are generally something one cannot touch or feel. Although IT services may be associated with something physical and may have a predominantly physical outcome -for example, the delivery and installation of a PC or the provision of a cable for network connection -there are other IT services that can be entirely intangible, such as advice and support from a help desk, training, consultancy and design of IT systems or server software upgrade. The information services provided by computer applications are also intangible but require a physical platform to exist (inseparability).
Services are heterogeneous; their performance varies from producer to producer, from consumer to consumer, and from day to day. The consistency of behaviour from employees is difficult to be assured, because what the company intends to provide can be totally different from what the client actually receives (Parasuraman et al., 1985) . This condition is no different for IT services. For example, clients may have different perceptions of service quality regarding the attendance policy provided by a helpdesk: on the one hand the procedure can be considered very 'bureaucratic' in the opinion of clients who have some expertise on the subject, on the other hand, it can be positively considered very 'detailed and explanatory' for those who understand little or nothing about the matter.
Many IT services are produced and consumed simultaneously. For instance, support from a helpdesk is generally provided and utilized immediately. The consequence of this is that a bad service cannot be perceived and avoided before it has been received by the client. A bad experience can impact the perception that the client will have the next time he uses the same service. Then, the need arises to evaluate service quality concerning the client perspective (Freitas & Albernaz, 2012) .
Despite the relevance of the studies reported previously, some limiting aspects reveal the existence of a gap concerning the problem in question and these aspects are explored by the methodological approach proposed in this work.
Since there are still no consensus among researchers and practitioners concerning the comprehension of the relationship between the service quality vs. customer satisfaction. Several studies have been conducted to investigate the direction of causality between customer satisfaction and service quality, although these constructs have been defined differently by researchers.
Service quality, as perceived by customers, stems from a comparison of what they feel service providers should offer (i.e., from their expectations) with their perceptions of the performance of the service providers (Parasuraman et al., 1985) . Based on this definition, Parasuraman et al. (1988) developed the SERVQUAL scale to assess service quality computing the differences (gaps) between customer expectations of service and service performance perceived by them regarding 22 items grouped in five dimensions (tangibles, responsiveness, reliability, assurance and empathy). Satisfaction is the customer's evaluation of a product or service in terms of weather that product or service has met the customer's needs and expectations. When needs and expectations are not met, it is assumed to result in customer dissatisfaction with the product or service.
Conversely, customer satisfaction is a broader concept that is influenced by perceptions of service quality, product quality, price, as well as situational and personal factors (Zeithaml et al., 2006) . The customer's satisfaction with the services of the organization is based on (or it is a function of) all encounters/customer's experiences with that organization. Similar to service quality, customer satisfaction can occur at multiple levels in an organization (e.g. satisfaction with the attendant, satisfaction with a particular service and satisfaction with the organization as a whole) (Sureshchandar et al., 2002) . Furthermore, different customers will express varying levels of satisfaction for the same service experience/encounter (Ueltschy et al., 2007) .
Some studies conclude that satisfaction is an antecedent construct of perceived service quality (Bitner, 1990; Bolton & Drew, 1991; Parasuraman et al., 1988) . However, other studies (Cronin & Taylor, 1992; Iacobucci et al., 1995; Kuo et al., 2009; Lee et al., 2000; Yee et al., 2010) suggest that service quality is an antecedent of customer satisfaction and, consequently, service quality positively influences on customer satisfaction, indicating that when the service company provides quality services, customer satisfaction is enhanced. Exceptionally, a company can provide high quality services but do not satisfy the customers, if they are not taken into consideration (Iacobucci et al., 1995) .
According to Lee et al. (2000) customer satisfaction exerts stronger influence the purchase intention than service quality does and, perhaps, customers may not necessarily buy the highest quality services, but they may buy services that provide greater satisfaction. On the other hand, Cronin & Taylor (1992) suggest that satisfaction has more influence than service quality on purchase intentions.
There are still some lacks of consensus among researchers and managers concerning the most adequate way to measure SaaS service quality: In this context, the SERVQUAL has been the most widely used scale to measure service quality and it has been adapted to investigate the service quality concerning online services, resulting in several instruments/scales, such as: Webqual (Loiacono et al., 2002) , Webqual (Barnes & Vidgen, 2002) , EtailQ (Wolfinbarger & Gilly, 2003) , E-S-Qual (Parasuraman et al., 2005) , eTransQual (Bauer et al., 2006) , PeSQ (Cristobal et al., 2007) , e-SELFQUAL (Ding et al., 2011) and SaaS-Qual (Benlian et al., 2012) . Other than the SaaS-Qual scale, the previous studies were conducted to assess the quality of online services in a business-tocustomer (B2C) and/or websites research context. However, the SERVQUAL scale has been the subject of criticism in many scientific studies, including debates over issues related to the measuring scale, measuring time, and service quality dimensions (Babakus & Mangold, 1992; Brown et al., 1993; Carman, 1990; Cronin & Taylor, 1992; Lee et al., 2000; Teas, 1993) . For example, Cronin & Taylor (1992) argued that if "service quality is considered similar to an attitude", its measure could be better represented by an attitude-based conceptualisation. Therefore, the researchers suggested that the expectations scale (SERVQUAL) should be replaced by a performance-only measure of service quality (the SERVPERF scale).
Despite the existing controversy, customer satisfaction and service quality are two distinct constructs, although highly correlated (Bansal & Taylor, 1999; Dabholkar et al., 2000) ; the construct satisfaction can be positively or negatively associated with the performance of a service company (Bolton & Drew, 1994) , and there is a dependence between quality of service and customer satisfaction that an increase in one is likely to lead an increase in another (Sureshchandar et al., 2002) . That is, since there is no consensus in the scientific literature about the causal relationship between service quality and customer satisfaction (Parasuraman et al., 1994) . it's unquestionable the importance of measuring the degree of satisfaction of SaaS clients in order to improve the quality of services.
In this context, the efficient and effective measurement of SaaS quality may be even more complex because it incorporates aspects of the quality of the 'software product' provided by the SaaS development company to the users, and also the quality of the services associated with this provision, such as marketing (sales, hiring, payments, etc.), training, updates (upgrades), and other issues.
The methodological approach
The proposed approach is focused on assessing the SaaS service quality by measuring the degree of satisfaction of SaaS clients. Since the aim of this study is to gather preliminary information in order to provide insights and understandings about a problem, the proposed methodological approach can be characterized as an exploratory research. The exploratory nature comes from the fact that the scientific studies on the quality of SaaS concerning users' degree of satisfaction in a business-to business (B2B) context are still incipient.
Modelling the problem
Initially, the elements and procedures that make the modelling of the problem are defined. This step defines the object of study, as well as some key issues of the research are appointed.
Object of the study: The exploratory study was conducted in a SaaS company located in the state of Rio de Janeiro, Brazil. The company operates in the IT field for over 18 years and currently has more than 500 business customers (about 1480 users) spread throughout the Brazilian territory and approximately 40 employees. The SaaS company develops and supports line-of-business services, since it is dedicated to providing IT solutions to the legal department to meet the interests of companies, law firms and universities of different sizes. More specifically, the SaaS company provides its clients a SaaS application to control of litigation and intellectual property processes. One of the main attractions of the SaaS application is the automatic registration of trademarks and patents processes, since the system performs the reading of data obtained by mean of the JIP (Journal of Industrial Property), which is available by the Brazilian National Institute of Industrial Property.
Questionnaire design: The questionnaire designed to assess the SaaS service quality was composed of three blocks of questions: In Block I multi-category structured questions were defined to obtain responses concerning the characteristics and profile of the respondents, such as system expertise, length of time in the SaaS company and current education level. In Block II, the service quality and the customer satisfaction literature were considered to design a 35-items questionnaire for measuring the SaaS service quality regarding the customers' Satisfaction Degree. To ensure the content validity of the questionnaire, the suggestions and recommendations of three SaaS managers and three researchers of the Service Quality Management area were considered. Based on the results of the content adequacy assessment, minor adjustments were made to the items in order to be better understandable by the respondents in future work. In the evaluation process, the respondent describes his/her degree of satisfaction for each item using a non-comparative itemized rating scale ranging from 0 (very dissatisfied) to 10 (very satisfied). According to Parasuraman et al. (2004) an itemized rating scale is easier to respond to and more meaningful from the respondent's perspective. The option '(N/A) -not applicable' can be used by the respondent if the item is not relevant to him/her. Block III was composed of an open-ended qualitative question with a free text field in which respondents can record additional information (suggestions and/or criticisms) that were not covered in the questionnaire. To ensure the content validity of the questionnaire, the suggestions and recommendations of three SaaS managers and three service quality management professors were considered. Based on the results of the content adequacy assessment, minor adjustments were made to the questions.
Methods: Factor analysis is used to identify relationships among the items to summarize the information contained in the original items into a smaller set of new composite dimensions (factors) with a minimum loss of information. The Cronbach's alpha (Cronbach, 1951) and item-total correlations are used to measure the questionnaire reliability and to identify items that could be dropped to increase the questionnaire reliability. Quartile analysis (Freitas et al., 2006) is conducted to determine which questions were most critical based on to the satisfaction averages for the questions. Quartile analysis is a ranking measure developed by Freitas et al. (2006) , which classifies questions/items by four priority levels (critical, high, moderate, and low) based on the satisfaction averages for the questions. The three quartiles are considered to be border values. The satisfaction averages are used to calculate the quartiles by which the questions are classified into the previously mentioned levels. For example, the questions with satisfaction averages below the first quartile are designated as critical priority and questions with satisfaction averages above the third quartile are designated as low priority.
Data collection
Due to geographical restrictions and the costs of data collection, users evaluated the quality of the SaaS application by mean of an online questionnaire which was available for all users in own the SaaS application. In this study, the data collection was conducted during 40 days and 317 of the SaaS users fulfilled the questionnaire. Table 1 shows that approximately 70% of the respondents have more than two years of interaction with the SaaS Company and 82% of them consider having at least intermediate knowledge on the use of the SaaS application. Furthermore, in terms of school background, 84% of the respondents have a university degree or are attending it.
Data analysis and results
Some preliminary tests were conducted to verify the feasibility of factor analysis. Regarding to the sample size, there is a ratio of 9 respondents for each variable. According to Hair et al. (2006) this ratio is appropriate for the calculation of correlations among variables. The 'blank' values sum together 10.5% of the total data. All those missing values were substituted by the averages for the respective questions. The visual inspection of the correlation matrix reveals that 98% of the correlations are statistically significant at 0.001. The Bartlett test of sphericity revealed that there is non-zero correlation at a significance level of 0.0001. Finally, the KaiserMeyer-Olkin (KMO) test resulted in a measure of sampling adequacy (MSA) value of 0.963. In this sense, all those measures indicate that the set of variables is appropriate for factor analysis.
The Principal Component method with orthogonal Varimax rotation and Kaiser normalization was used for extracting the factors. After using the latent root criterion (eigenvalues greater than 1 are associated) and the discretion of the scree test (this criterion has added two additional factors for inclusion in the criterion latent root) six factors (F 1 , F 2 , ..., F 6 ) were extracted. All 35 variables (items) were included in the factor solution after considering .35 as the minimum factor loading to obtain statistical significance. However, such items previously distributed in 8 dimensions were grouped in six factors, which together, account for 70.474% of the total variance. Table 2 shows the extracted factors, their conceptual definition and variables (questions), the factor loadings, the eigenvalues and the percentage of the variance accounted for each factor. DS . In addition, Cronbach's α values per factor (α F ), the α value if a particular question was excluded from the respective factor (αQe), and the item-total correlations (itc). Since the minimum acceptable alpha value for exploratory studies is 0.60 (Hair et al., 2006; Malhotra, 2007) , the questionnaire was reliable in all factors. None of the questions, once excluded from the questionnaire, could contribute to the increased reliability of the factor to which it belongs. The values of the item-total correlations show that all questions are well correlated in relation to other questions of the factor to which they belong. The results of the quartile analysis are presented in Figure 1 and show that the most critical questions (items) regarding the perception of all levels of users are predominantly associated with the updates of the application (Q 15 ), the activities and services performed (Q 17 ), the regularity in the execution and delivery of services (Q 18 ) and the transparency and accuracy in error correction (Q 1 ), the ability to meet business requirements (Q 6 ), the explanation about the use of the application by means of manuals and helps (Q 34 ), the effectiveness of communication by means of available news (Q 26 ) and the features and management of the SaaS application (Q 23 ) and the company's interest in solving customers' problems (Q 2 ). Such items are predominantly related to the reliability of the SaaS and customer service factors. Attention to customer service and reliability are respectively important since ease of use and convenience is the biggest favorable factor to the usage and adoption of cloud computing by small and medium businesses (SMBs), and reliability is ignored as SMBs do not consider cloud as reliable (Gupta et al., 2013) . Furthermore, those results also suggest the existence of communication problems between the SaaS development company and the users. Despite the attention (Q 4 ), patience (Q 12 ) and politeness (Q 13 ) of the professionals and the clarity of language (Q 14 ) when performing the services are considered low-priority items, the users want more accurate information about the activities and services provided, the errors detected, and the new features of the SaaS application. Thus, SaaS managers should improve the quality of processes regarding all those items and the interaction when performing the services.
Conversely, tools and backup policies (Q 27 ) and data security (Q 21 ) are considered low priority items, which is an instigating result, since many studies (e.g. Kim, 2010; Mahesh et al., 2011; Wen & Dong, 2013; Lian et al., 2014) argue that security is the most critical concern for adopting cloud computing, and there are numerous conceptual frameworks that incorporate security as an important component of customer management (Goode et al., 2015) . Moreover, given the importance of security and privacy in SaaS (Gupta et al., 2013) , motivating users requires the SaaS vendor to show its ability, goodwill, and contractual promise keeping (Chou & Chiang, 2013 ) -such issues are specially important since in this study the explanation about costs of service (Q 24 ) and the clarity of the limitations of use and contracting services (Q 25 ) are considered high priority items.
In order to verify if the three user groups (basic, intermediate, and advanced) perceive and assess the quality of SaaS similarly or in a different way, the quartile analysis was also used from the evaluations of the respondents belonging to each group (see Figure 1) . As a result, it is possible to identify the critical items concerning the group of all users are predominantly related to the operation of the SaaS application (Q 17 , Q 18 , Q 34 and Q 23 ). The exclusive critical items concerning intermediate level users are associated with the SaaS application reliability (Q 15 and Q 16 ). The critical item exclusively from the perspective of the advanced level users is the interest of the SaaS development company to update the application (Q 3 ).
Supposedly less knowledgeable with the use of the SaaS application, the basic level users are exclusively less satisfied with the ease-of-use of the SaaS application (Q 30 ), the explanation about the cost of the service (Q 24 ), clarity about the limitations of use and contracting services (Q 25 ) and the ease of deployment and upgrade of the SaaS application (Q 22 ). The Q 30 and Q 22 issues are particularly important because difficulties concerning these items inhibit and reduce the interest of customers by learning and using the software. If the managers of the companies that hired the SaaS development company are classified in this profile, special attention should be directed to the Q 24 and Q 25 issues because they combine financial and professional subjects.
Questions with satisfaction averages below the first quartile were designated as critical priority and were analyzed first by the managers of the SaaS development company in order to provide possible improvements to SaaS. A brief analysis concerning each critical item is presented as follows:
• Q 17 (Actions and services that SaaS application performs) and Q 23 (Functionality and control tools provided by the SaaS application) -Clients consider the desktop system previously developed by the company and which had more functionalities and control tools than the SaaS application as a parameter for making their evaluations. There is intention to immediately implement new features and improvements in SaaS application, similarly or better than the old system, expecting results within a year;
• Q 18 (Regularity of service performance and of service delivery) -The company is not able to implement the features requested by clients quickly. It is important to make the "roadmap" clear to the clients, i.e., to show them the sequence of implementations of which has been planned and which has been primarily developed;
• Q 34 (Explanation about the use of the SaaS application by means of tutorials and helps) -Managers do not agree with the degree of criticality assigned to this item, although the tutorial and help are very descriptive. Some improvement actions are considered: (i) to create links to assess the online tutorial within each screen with questions/tips with dedicated business language, (ii) to require the support professionals check with customers who attributed lower scores for the item, suggestions for improve the tutorials, and (iii) to develop the tutorials focusing the explanation about the business process rather than guiding by the software;
• Q 15 (Updates made to the SaaS application according to the business) -The managers did not identify reasons concerning this item. They recommend contacting the most critical evaluators and asking them the causes that lead to the appointment of the problem;
• Q 6 (SaaS application's ability to meet business requirements) -The managers reported the absence of system features that are important to the business of SaaS application. Some actions are suggested: (i) to implement new features and improvements in system similarly or better than the old system, and (ii) to inform the customers of the queue implementations being made;
• Q 1 (Transparency and accuracy in correcting identified errors) -This result is due to the lack of reading of the information on the changes made to each version of the system and to the lack of clarity in the information of the implemented corrections. It is necessary to promote and highlight warnings of the most relevant adjustments;
• Q 2 (Interest of the SaaS development company to solve customer's problems) -It is not clear to customers which development activities are being conducted. There are simple implementations that affect many customers and which remain at the end of the queue implementations because the company prioritizes the most critical features. It is necessary to analyze the priority list of the features that will be developed and to improve the procedure of prioritization of customer's requests;
• Q 26 (Effectiveness of communication of the new features available in SaaS application) -It is supposed that clients do not understand or do not perceive or ignore the information on the initial screen. It is necessary to improve the procedure of dissemination of news, for example, by sending e-mail.
Besides identifying the most critical items, the main causes of problems regarding the SaaS service quality, and also the possible improvement actions, it is important to highlight that 136 respondents expressed through open response, reporting criticisms and suggestions. In general, the critical referred predominantly to the SaaS application update schedule which is conducted during the business hours and it requires the interruption of the system operation, and the absence of feedback about the implementation of new features requested. In addition, more than 50 customers suggested improvements and creating new features for the application.
Contributions of the study and managerial implications
The growth of SaaS applications in the IT market and the confidence that customers must have in SaaS development companies -since your data are deposited in other companies' structures -they are relevant and motivating aspects for the implementation of this study.
All over the years, the evaluation of the SaaS service quality has been traditionally conducted by measuring technical metrics. Some few studies have also been conducted to measure the gap resulting from the difference between users' expectations of SaaS and their perceptions of actual SaaS performance (the SERVQUAL scale) or by means of the perceptions-only measurement (the SERVPERF scale). Differently from such evaluation models, this work proposes a methodological approach to assess the SaaS service quality by measuring the satisfaction of the users of SaaS applications. Thus, the primary contribution of this study lies in the development of an alternative evaluation approach since the existing criticisms concerning the SERVQUAL scale (and probably its variations) and the lack of studies concerning the use of SERVPERF to assess the SaaS service quality. Additionally, our study aims to complement the studies and methodologies used to measure the SaaS quality that usually use metrics to measure the performance and the efficiency of SaaS, besides the use and allocation of resources in the SaaS systems.
By means of an exploratory study, 35-items were assigned into six factors (customer service, customer assistance, reliability, business process, accessibility and information about the use of SaaS), indicating that customer service, customer assistance and the reliability of SaaS are the three factors that strongest influence on the quality of SaaS. Regarding those results, users seem to be more interested on the SaaS provider's ability to solve operational problems and perform support services helpfully and accurately. The reliability of the questionnaire was verified in all factors.
Our study also provides practical contributions to the area of service quality management. Based on the satisfaction averages on the 35 items, a ranking measure is used to classify the items into four priority levels (critical, high, moderate, and low) as perceived by the user profiles (basic, intermediate, advanced and all users). As a result, our study reveals some critical issues which are particularly important because difficulties concerning these items inhibit and reduce the interest of users by learning and using the SaaS application. Thus, specific actions to improve the quality of SaaS concerning the perceptions of the users are identified. Conversely, this study reveals that the backup policies and the data security system used by the SaaS company are considered low priority items. These results contradict the findings of many previous studies (e.g. Kim, 2010; Mahesh et al., 2011; Wen & Dong, 2013; Lian et al., 2014) which claim that security is the most critical issue for adopting cloud computing.
In this study, the lowest priority items and highest priority items were presented to the managers of SaaS development company to comment and to make proposals for improvement of the services. Regarding the group of all users, most of the critical issues are associated with these items: transparency and accuracy in correcting identified errors, the company's interest in solving customer problems, SaaS application's ability to meet business requirements, implemented updates, and regularity of service performance and of service delivery.
Interpretations of IT company managers about the critical items highlighted variables and IT technical elements that should be implemented to improve the quality of SaaS, since these variables are not necessarily known for most SaaS users. Based on these results, the main improvement actions are related to the implementation of new features in the SaaS application, to make the "roadmap" to show the users the sequence of the services and to improve the explanation tools about the business process. For a better use of the SaaS application, it is also necessary to improve the procedure of dissemination of news about the SaaS application and to promote and highlight warnings of the most relevant adjustments that were done.
Furthermore, the study also reveal some criticisms and suggestions that are highlighted by the SaaS users. The most of the criticisms are related to the SaaS application update schedule and to the absence of feedback about the implementation of new features. The main suggestions are related to improvements and creation of new features for the application. It is important to note that such suggestions are in agreement with the suggestions made by the IT managers.
Finally, knowing that an increase in service quality is likely to lead an increase in customer satisfaction (and vice-versa) and that customer satisfaction influences on purchase intentions, all those results reinforce the need for the assessment of SaaS quality by measuring user's satisfaction.
Limitations and future research suggestions
The study was restricted to a single Brazilian SaaS developing company. A convenience sampling procedure was used to collect data and the evaluations were conducted by SaaS users. Although the number of respondents was representative for performing the analyzes and the reliability of the questionnaire has been verified, the generalization of the results and the findings must be carefully conducted and interpreted when comparing with the results of studies of other SaaS companies.
The questionnaire did not allow to explore the causal relationship between service quality and user satisfaction. Questions (items) should be further developed and incorporated into the instrument to enable analysis by structural equation techniques. In this study, the user-level classification was made by the respondent himself.
Finally, not wishing to exhaust the discussion of the problem of assessing the quality of SaaS concerning the users' perception -which is broad and diverse -further studies can be directed to the following issues: (i) the use of the proposed approach for assessing the quality of SaaS in other SaaS development companies; (ii) the use of the proposed approach for assessing the quality of SaaS from the perspective of persons that develop SaaS, as in a self-evaluation process and, (iii) the use of discriminant analysis and/or multi-criteria decision aid techniques to group SaaS users and developers into different profiles regarding the personal assignments. Further, the results of the application of the proposed approach according to the perspective of SaaS users and to the perspective of the SaaS developers can be compared in order to verify the existence of gaps regarding each question/item and several managerial implications eventually can be identified.
